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UNCLASSIFIED

WATERTOWN ARSENAL LABORATORY

\ i MEMORANDUM REPORT NO, WAL 710/702

Pwenty-Fourth Partial Report on Problem B-8,2

21 October 1944

Resistance of Variocusly Heat-Treated Samples of

Ni-Mo and S5i-Cr-No-Zr Steels to Perforation

by Fragment-Simlating Projectiles

1, At the request of the 0ffice, Chief of Ordnancetf tests have recently
been conducted et—this-arsenals to determine the resistance of variously heat-
treated samples of nickel-molybdenum and silicon-chromium-molybdenum-zirconium
steels to perforation by fragment-simulating proJectiles:

2. Although the resistance of the as-quenched samples of the silicon-
chromium-molybdemum—-zirconiun steel as well as that of samples of the same compo-
sition drawn at 300°F, was considerably better than that of the other samples
tested, it did not begin to compare with the resistance provided by an equivalent
weight of Hadfield manganese steel under impact of the same types of projectiles.

'\\‘

3. Samples of each composition as heat-treated by seven different methods
were clamed rigidly to wooden balllistic frames and impacted in unsupported areas
with cal, .45 asteel-jacketed ball projectiles and with fragment-similating pro-
Jectiles G-1-A, G-1-52 and G-23, developed at this arsenal, The results are re~
cited in Table I along with hardnens and thickness determinations made hers,

4, The discrepancy between the ladle carbon and the final carbon content
of the Fi-Mo steel indicative of decarburisation, is undoubtedly connected with
the generally low resistance of samples of this composition as compared with that
of samples of the other composition,

5. Apparently little or no correlation exists between the hardness of these
samples and thelir resistance to perforation by the various projectiles used. The

1, 0.0, 470,1/M1527 - Wen. 470.1/54, 18 September 19L,
2, WAL 762/2u7(c)
3. WAL 762/253(c)
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RESTRICTED

great variance in the hardness of samples of the same compositica with identical
nominal heat-treatment reflects poor control of the heat-treatument processes,

6. The results of thess tests offer further corroboration to the contention
that, in the range of weight-per-unit-area currently under consideration for
use in body armor, the resistance afforded by Hadfield manganesa steel of good
quality cannot be equalled by that of any other steel.
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J. F, Sullivan
Asst, Engineer

APPROV.Ds

E Ll f2ed
X. L. REED
Research Metallurgist

Acting Chief of Armor Section
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